There is a paucity in the literature examining the African American middle-class. Most studies of African Americans and Type 2 Diabetes Mellitus (T2DM) have concentrated on lower-SES individuals, or make no distinction between African Americans of varying socio-economic positions. Middle-class African Americans are vulnerable in ways often overlooked by researchers. This study quantitatively examines specific T2DM knowledge and perceptions of risk in middleclass African Americans (N ¼ 121). The majority of respondents, 70.2%, were unable to correctly identify all the warning signs of T2DM development. Only 3.3% of respondents correctly identified all risk factors provided as 'possible causes' of T2DM development. The difference between those participants who considered themselves to be at risk for T2DM development and their level of risk, according to the American Diabetes Associations' risk assessment, was not statistically significant (P ¼ 0.397). However, there were statistically significant differences between participants' perceptions of their weight and clinical definitions of overweight, a major risk factor in T2DM development, based on BMI (P ¼ 0.000). Middle-class African Americans are not inherently protected or exempt from developing T2DM. This study demonstrates gaps in knowledge and overall incongruent levels of perceived susceptibility, suggesting a need for additional research and health education in this segment of the population.
Introduction
African Americans are disproportionately represented in Type 2 diabetes mellitus (T2DM) statistics [1] [2] . African Americans are 1.7 times more likely to develop T2DM than non-Hispanic Whites [1] . African Americans are also more likely to develop and die from complications associated with T2DM, even after adjustments for factors like insurance, socioeconomic status, and behavioural and clinical risk factors [3] [4] .
Despite numerous interventions at various societal levels disparity rates and excess deaths associated with chronic conditions, like T2DM, for African Americans have worsened over the past 30 years [5] [6] . Since 1980, the age-adjusted prevalence of diabetes in African Americans, compared to Caucasians, has increased by 66% [7] . The issue of health disparities is complex, affected by innumerable variables like place, education, income, etc. Health disparities in the United States have a historical context, and are rooted in present day systems and social constructs [8] . The problem begs to be investigated in a different way.
According to the CDC [9] , African Americans reported the lowest perceived risk of T2DM development, but were the highest at-risk, racial subgroup. In 2006, the National Diabetes Education Program (NDEP) began collecting data on knowledge and awareness levels surrounding diabetes in the United States. NDEP developed its National Diabetes Survey (NDS), to collect data that could be used to inform improvements and new initiatives for the NDEP and the various public and private organizations with whom it collaborates [10] . The NDS was administered in 2006, 2008, and 2011 . The most recent findings showed an overall decline in perceptions of risk for diabetes among African Americans [10] . Perceptions of risk often influence health behaviours, contributing to action or inaction at the individual level [11] . Piccinino et al. [10] , discuss the need for future research focused on specific questions pertaining to behavioural change and identification of strategic efforts that may be used in educational interventions.
Widely respected and utilized surveys like the Behavioural Risk Factor Surveillance System (BRFSS), showcase the prevalence of risk factors and correlations with the participants' general quality of life [12] . Neither the BRFSS nor NNDS thoroughly examine the reasons why these perceptions and risk factors persist among African Americans. In addition, both surveys have been administered via telephone. To date, the NNDS survey has only utilized respondents with land lines. Accordingly, even responses to open-ended questions, like the ones utilized in the NNDS, provide limited information. Open-ended questions, asked in person, by an interviewer who has had a chance to develop rapport with the respondent and can probe for additional information when warranted, has the potential to provide much richer data. Lastly, aside from sample weighting, neither survey accounted for cultural or environmental factors that may be contributing to the reported health behaviours; neither study teased out data about African Americans by variables other than race.
There is also a paucity in the literature examining the African American middle-class [13] . Most studies of African Americans and T2DM have concentrated on lower-SES individuals, or there is no distinction made between African Americans of varying socio-economic positions [14] . However, middle-class African Americans are vulnerable in ways often overlooked by researchers. There are assumptions made that this particular demographic is more firmly rooted in the conventional notions of the middle-class, which has been removed from the dangers of poverty and is protected by their higher levels of formal education [15] [16] . These assumptions neglect key caveats, however. For example, middle-class African American neighborhoods are often segregated and lack many of the resources and health promoting factors associated with the middle-class majority [14, 16] .
Piccinino et al. [10] , examined the constructs of knowledge and perceptions of risk independently. Examining the relationship between these constructs, within individuals, may identify disconnects that can be targeted in future prevention efforts. This study examines, what has been termed for the purposes of this study, mid-socioeconomic status (SES) status African Americans. Very little attention has been paid to developing the knowledge base around effective prevention strategies to address the persistent T2DM development rates observed in the African American community. This study attempts to address that gap in the T2DM literature by examining diabetes knowledge levels and perceptions of risk in mid-SES African Americans, a group largely neglected in the existing literature [17] . This study is the first known examination of correlations between knowledge and perceptions of T2DM risk in African Americans.
This study will look at, what I am terming, mid-SES status African Americans. The definition of SES is not standardized, but is generally a measure which combines income and educational attainment [18] . For the purposes of this study, mid-SES will be used to describe individuals with a high school diploma, or its equivalent, who meet an income threshold for middle-class in the State of Louisiana, which has been calculated as a minimum household income of $30 066. This value was calculated using Pews definition for middle class and census data for the state of Louisiana [19] [20] .
Materials and methods

Population
This study examines diabetes knowledge and perceptions in mid-SES African Americans, residing in New Orleans, Louisiana. The T2DM rate in New Orleans, Louisiana (12.3%) exceeds the state and national averages (10.3% and 8.7%, respectively) [21] .
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The definition of SES is not standardized in the literature, but is generally a measure which combines income and educational attainment [18] . For the purposes of this study, mid-SES was used to describe individuals with a high school diploma, or its equivalent, who met an income threshold for middle-class in the State of Louisiana, which has been calculated as a minimum household income of $30 066. This value was calculated using PEWS definition for middleclass and census data for the state of Louisiana [19] [20] .
Sample
This study essentially serves as a pilot or 'proof-ofconcept' study. The literature suggests that a range of 59-75 participants is sufficient for a pilot study [21] [22] . Accordingly, the target number of participants for this study was 75 participants. According to Thabane et al. [23] , this sample size allows for a 95% confidence interval, with a lower bound of 0.70 and a margin of error of 0.05. The nature of the study (i.e. target population, time frame, financial resources, etc.) lent itself best to snowball sampling. Snowball sampling is a form of convenience sampling. Voicu and Babonea [24] describe that 'snowball sampling is normally used wherever there is little knowledge on the target population, whose boundaries or number are hard to define and the development of a sampling database is difficult if not impossible to achieve by the researcher' (p. 1341). This method has been criticized for attracting individuals with similar socioeconomic and geographic backgrounds [25] . In this study, however, those shared similarities are desired.
Participant recruitment
Community gatekeepers were engaged to promote and encourage participation within their specific groups and organizations [26] . Targeted groups included, but were not limited to: alumni associations, civic organizations, churches, fraternities and sororities, home owners' associations, and professional networks. The study was also promoted via social media, namely Facebook and Instagram. In an effort to encourage participation, a grand prize of two tickets to the 2016 Essence Festival was offered to all survey participants. The prize was intended to attract potential respondents and reflect New Orleans culture. The Essence Festival is a signature New Orleans event, held annually to 'celebrate R&B music, community and black culture' [27] .
Survey instrument
The survey instrument for this study combined questions used to asses risk and perceptions of risk by combining two separated surveys-the American Diabetes Association's (ADA) tool for assessing individual risk levels, and the NDEP for measuring diabetes knowledge. The ADA's Type 2 Diabetes Risk Test contains seven questions related to the respondent's health status. Each item was given a prescribed point value.
Respondents with score totals of five (5) or higher are considered at increased risk for T2DM development [28] . The NDEP's NNDS contains 22 questions regarding: demographics, knowledge of T2DM risk factors, and personal risk factors [29] . An additional 10 questions were added as screeners for participant eligibility. The completed survey is located in the Appendix (see Supplementary Appendix A).
Procedure
A link to the study's survey was sent electronically for online participation. The survey was initiated by 164 unique respondents. There were 121 completed surveys used in the analysis; the response rate was 73.78% (121/164). Surveys that were completed in less than one minute, according to the Qualtrics time stamp were excluded during the data cleaning process; accordingly, nine surveys were eliminated. Surveys without responses beyond the initial screening questions for income, education and residency were also excluded; accordingly, 24 surveys were eliminated. Surveys with more than half of the questions unanswered were excluded for lack of completion; accordingly, four surveys were eliminated. The response rate of eligible respondents that completed the survey was 92.3% (121/131).
T2DM knowledge and perceptions of risk
Analysis
Survey responses were collected through Qualtrics, a secured on-line survey software. Survey responses were coded and analyzed using the statistical software package IBM SPSS 23. Descriptive analysis included participants' demographics, response frequency, and relationships between knowledge and perceptions of risk. Pearson correlations were computed to analyze relationships between participants' calculated risk total, based on the ADA's Risk Assessment, and perceived risk, age, and education levels.
Results
The sample was restricted to individuals self-identifying as African American, with a household income at or above $30 066 per year. The mean age was 47 years, with a median age of 51 years and the range was 19-70 years. The majority of the respondents, 86.8%, were female. A total of 39.7% identified as married. The largest portion of the sample had a bachelor's degree (34.7%); 28.1% held a Master's degree; and 17.3% reported having a doctorate or professional degree (See Table I ).
T2DM was viewed as a 'very serious' condition by 90.1% of respondents. Only 5% of the participants were able to correctly identify all the risk factors presented in the survey; 89.3% of those surveyed missed one or more of the risk factors presented; only 1.7% admitted to not knowing the risk factors. The majority of respondents, 70.2%, were unable to correctly identify all the warning signs of T2DM development from a pre-populated list of choices. Nearly all the respondents, 96.7%, correctly selected that it was possible to have T2DM and not know it. Only 3.3% of respondents correctly identified all risk factors provided as options in the survey as 'possible causes' of T2DM development. Lack of exercise was selected as a 'definite cause' by 45.5% of respondents; 43.0% of respondents listed heredity as a 'definite cause' in T2DM development; 30.6% listed sugar as a 'definite cause'; 29.8% listed eating fatty foods as a 'definite cause'; 19.8% listed race as a 'definite cause'; 7.4% listed salt as a 'definite cause' (see Fig. 1) .
The difference between those participants who considered themselves to be at risk for T2DM development and their level of risk, according to the ADA's risk assessment, was not statistically significant (P ¼ 0.397). However, there were statistically significant differences between participants' perceptions of their weight and clinical definitions of overweight, based on BMI (P ¼ 0.000). The majority of participants, 54.5%, had a singular definition of the term 'overweight'. Of that majority, most reported relying solely on the scale for their personal definition of overweight.
T2DM specific knowledge
Only 3.3% of respondents correctly identified risk factors provided as options in the survey as 'possible causes' of T2DM development. Failure to identify a risk factor by selecting 'not a cause,' shows a lack of knowledge. Perhaps just as important to note is the selection of 'definite cause,' opposed to 'possible cause'. This suggests limited self-efficacy or autonomy in terms of disease development. For example, an individual who believes that heredity (one of the option listed) is a 'definite cause' may feel limited self-efficacy or control to prevent T2DM development, if they have a family history of the disease. In another example, an individual who believes too much sugar is a 'definite cause' may feel overly confident in his or her ability to avoid T2DM development, because they have conditioned themselves to avoid 'sweets'.
Perceptions of risk
Of those surveyed, 1.7% of participants stated that they did not know the risk factors for T2DM development. The majority of respondents, 62.0%, knew that some types of diabetes were preventable; 38%, however, either did not know T2DM was preventable, or thought that all types of diabetes were preventable. The same percentage of individuals listed age as a possible cause, as listed it as 'not a cause of diabetes', both at 45.5%. This suggests that nearly half the study population are unaware of the fact that their risk for T2DM development increases as they age. There were statistically significant differences between perceptions of weight and clinical definitions of overweight, a risk factor for T2DM development, based on BMI (P¼0.000). Respondents were asked, via a multiple choice question with the potential to select all answers that applied, how they defined 'overweight'. Respondents were given six choices to select from (e.g. the number on the scale, my BMI, what my doctor says, how I look and feel, how I look compared to other people, how I look compared to other people like me). The majority of respondents (54.5%) selected only one option. Of those selecting only one option, the largest percentage of respondents reported defining being overweight solely by the number on the scale (21.5%); 14.9% selected 'how I look and feel', 12.4% selected 'BMI', only 5% selected 'what my doctor says'.
Correlations
This study did not find a correlation between participants' perceptions of risk and actual risk, based on the ADA's risk assessment (P ¼0.110). There was a statistically significant, negative correlation (P ¼ À0.748) found between ADA risk totals and T2DM knowledge and perceptions of risk age, with significance set at the 0.01 level. There was also a statistically significant, negative correlation (P ¼ À0.214) found between ADA risk totals and education, with significance set at the 0.05 level (see Table II ).
Discussion
This study did not find a statistically significant relationship between participants' perception of and actual risk for T2DM development. This is important to note because it suggested that participants' beliefs about, or perceptions of, their risk were often discordant with their actual risk. Piccinino et al. [10] also found low perceptions of risk among African Americans when examining trends from the National Diabetes Survey. Knowledge of this disconnect, between perceived and actual risk, may be valuable to health educators. Findings such as this also identify a need for health education within this segment of the population.
It is important to note the misinformation viewed as facts in the study population that may contribute to the high rates of T2DM in the African American population. For example, obesity is often targeted in interventions seeking to impact chronic conditions like T2DM [17 and 30] . It has been noted, however, that obesity is often defined differently across cultures [31, 10] . In a study of African American women, Jefferson, Melkus, and Spollett [32] found a 'propensity towards obesity, despite education or income levels' (p. 295). Of all this study's respondents, only 5% included 'what my doctor says' in his or her matrix for defining overweight. Participants reported basing their self-assessments on more subject measures like the number on the scale (without relationship to height), or how they looked or felt in their clothes. This has implications for health communicators and public health practitioners seeking to spread T2DM prevention messages by targeting obesity defined by clinical standards, like BMI.
Similar to our findings, Brezo, Royal, Ampy and Headings [33] found that, 'Members of different ethnic communities differ in their evaluation of disease burden, expectations for health providers, interpretation and perception of personal risk, coping, and health-seeking behaviours' (p. 624). Lack of information, or misconceptions, reveal opportunities for health educators and communicators to lessen the knowledge gap between public health practitioners and lay persons. If individuals believe that T2DM cannot be prevented, or that it is a death sentence, or that it is reversible, it affects the seriousness with which they approach prevention Correlation is significant at the 0.01 level (2-tailed).
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efforts. Bozack et al. [34] noted a lack of evidence regarding knowledge change in diabetes prevention programs largely deemed as successful. This reflects a lack of baseline measures for participant knowledge upon entering these programs. Ascertaining gaps in knowledge in the study population may help researchers and practitioners to address these gaps and misperceptions in prevention efforts. Many interventions and programs targeting African Americans with T2DM make certain assumptions about the population's knowledge levels in the area of T2DM. For example, messages targeting the 'overweight' assume individuals receiving the message, share the sender's definition of the term. This overlooks self-perceptions of weight appropriateness [35] . Accordingly, messages about being overweight may miss individuals that do not view themselves as such. Additionally, there have been studies controlling for obesity and specific lifestyle factors that still show increased risk for T2DM development in minority populations [10] . The condition is still largely preventable, even if extra caution should be exacted in these populations. Without knowledge of the risk, or the methods by which this risk can be mitigated, however, improvements in the T2DM disparity rates appear unlikely.
Previous studies looking at knowledge levels and perceptions in African Americans have typically focused on one of two main areas. First, examining diabetes knowledge in terms of self-care management, not risk and causality in the undiagnosed. Second, studies have examined differences between knowledge levels of individuals with and without family histories of diabetes. Brezo, Royal, Ampy, and Headings [33] , found African Americans with family histories of diabetes were more aware of diabetes risk factors and more likely to engage in certain health behaviours than African Americans without such a history. These findings demonstrate a relationship between knowledge and action with respect to African Americans and T2DM. This also suggests, however, a lack of knowledge in those individuals without family histories of T2DM. The authors also noted that family-based communication may lead to misconceptions about T2DM. If the only exposure these individuals have to T2DM information is from relatives with the condition, and this information may be inaccurate, family members may inadvertently be contributing to miseducation of their family members. Noting that African Americans also experience worse T2DM outcomes and die at disproportionate rates from T2DM associated complications, it is worth asking what information is being communicated between family members. If these family members are trusted sources of information, causal, non-targeted or peripheral messages about this condition may be ignored because they do not fit or align with messages received from trusted sources. This makes the job of the health educator perhaps more difficult, but also, more necessary. Brezo, Royal, Ampy, and Headings [33] , also stated, 'how a disease is perceived and whether information about the diagnosis, susceptibility, and risk factors is shared in families and communities may also be a function of whether that disease is perceived as stigmatizing' (p. 630). The converse can also be argued convincingly-information shared about a condition can contribute to the perception of the condition as innocuous, normal, or unavoidable.
Studies similar to this one have been conducted outside of the United States, in areas where T2DM prevalence and associated negative health outcomes were high [36] [37] . U.S. studies with other minority populations with disproportionately high T2DM rates, like Hispanic Americans, have also been conducted to examine knowledge gaps [38] . Okosun, Davis-Smith, & Seale [38] found awareness of increased risk was associated with the implementation of healthy lifestyle factors in diabetes free Americans. The authors noted, however, that cultural sensitivity of interventions was also paramount for optimal effectiveness.
Conclusions
T2DM continues to affect African Americans at disproportionate rates. Middle-class African Americans are not inherently protected or exempt from developing this condition, yet little research has examined this population. This pilot study demonstrates gaps in T2DM knowledge and perceptions of risk knowledge and overall non-congruent levels of perceived susceptibility that indicate a need for additional research and health education in this segment of the population.
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